Targeted concurrent chemoradiotherapy, by using improved microcapsules that release carboplatin in response to radiation, improves detectability by computed tomography as well as antitumor activity while reducing adverse effect in vivo.
The effect of alginate-hyaluronate microcapsules that release carboplatin in response to radiation was improved by adding ascorbic acid (AA). Four measures of the effectiveness of the microcapsules were evaluated: 1) release of carboplatin in response to radiation in vitro and in vivo; 2) detectability of their accumulation by computed tomography (CT) in vivo; 3) enhancement of antitumor effects in vivo; and 4) reduction of adverse effects in vivo. There were significant increases in the rupture of microcapsules by adding AA in vitro. Subcutaneously injected microcapsules around the tumor could be detected by using CT and the alteration of CT-values correlated with the accumulation of the microcapsules. Those microcapsules released carboplatin and resulted in synergistic antitumor effect with concomitant radiation. With the encapsulation of carboplatin, chemotherapeutic effects were still observed two weeks after treatment. However, addition of AA did not result in increased antitumor effect in vivo. A reduction in adverse effects was observed with the encapsulation of carboplatin, through localization of carboplatin around the tumor. Addition of AA to the materials of microcapsules did not result in increasing antitumor effect. However encapsulation of carboplatin will be useful as a clinical cancer-therapy option.